Introduction
In the classical formulation of the Buffon needle problem ( [I] , p. 70) a needle of length 1 is thrown at random onto a plane ruled by parallel lines distance d apart, and one asks for the probability of an intersection. In case 1 > d there can be several intersections. The purpose of this note is to discuss the probability, and approximations to the moments, of the number of crossings.
This problem was suggested by Herbert Solomon from consideration of a problem of detection deployment. In Solomon's problem, the planar grid is a grid of detection lines (e.g., a light or laser shining onto a photoelectric cell) and the needle might be a stream of polluting material laid down at random by a ship o r a plane. The probability of the number of crossings is as given by Kendall for some k >O in a neighborhood of x,,. 
Properties of the distribution of crossings

The expression for the mean is frequently derived using an approximation argument ( [ S ] ,p. 253).
Another easy consequence of (3.1) is the following simple form for the distribution function: Proof. The result is true with no error for k = 1 . The proof for k = 2 , 3 requires consideration of special cases. The modifications of the approach used below are straightforward and omitted. Thus assume k > 3. Using (2.1):
Since So= O ( a ) and it is easy to see where B(r, s ) denotes the beta function. Replacing the sum by the integral, using the bound (2.5)for the sum in the error term of (2.3)and simplifying the beta factors leads to the theorem. Theorem 2 leads to useful numerical approximations to the moments of the distribution of the number of crossings. Define the random variable I as the number of crossings of a needle of length I when thrown at random on a plane ruled with parallel lines distance d apart. Proof. As a + x the moments of l i u converge to the numbers ck of Theorem 2. A straightforward computation shows the arc sine distribution has moments ck. Since all the distributions concerned are constrained to the unit interval, the method of moments is in force and yields the desired result.
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Remurk.
It is also possible to give a geometric proof of Theorem 3. This has the advantages of showing why the arc sine distribution appears as well as yielding a rate of convergence. Once it has fallen, translations of the needle. denotes greatest integer. Thus, letting I be the number of intersections, so, for 0 < t < 1, p(0 5 sin 8 5 t -(2la)) S p((Ila) 5 t) 5 p(0 5 sin 8 5 t + ( 2 1~) ) . Now p(0 5 sin 8 5 x ) = 4sin-I x 1 2~ by symmetry. Finally, for a so large that 0 < x -(21a) < x + (2la) < 1, p((1la) 5 x ) = 2sin-lxIr + O ( l / a ) as a + x. The constant implicit in the error term may be chosen independent of x for x bounded away from 1.
A reference to the arc sine density appearing in Theorem 3 may be found in [I] , p. 527.
